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(54) Apparatus lor detecting pressure condition in a pneumatic tire 



(57) In an apparatus for detecting the pressure con- 
dition in a pneumatic tire (91) on a vehicle body (90), a 
pressure gauge (1 , 4 ; 4', 7) is adapted to be mounted 
on the pneumatic tire (91), and wirelessly transmits a 
pressure signal corresponding to the pressure inside the 
pneumatic tire (91). A portable display unit (3, 6, 8) is 



adapted to be taken out of a driver room of the vehicle 
body (90), and receives the pressure signal of the pres- 
sure gauge (1 , 4, 4', 7) either directly or indirectly via a 
monitoring unit (2, 5) disposed inside the driver room. 
The display unit (3, 6) is capable of indicating the pres- 
sure condition in the pneumatic tire (91) based on the 
pressure signal received thereby 
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Description 

[0001] The invention relates to the detection of pres- 
sure condition in a pneumatic tire, more particularly to 
an apparatus that includes a portable display unit to per- 5 
mit inspection of the pressure condition in the pneumatic 
tire from the outside of the vehicle. 
[0002] In U.S. Patent No. 5,289,161, there is dis- 
closed a known tire pressure indicator that includes a 
set of pressure gauges, each of which is mounted on a w 
corresponding pneumatic tire of a vehicle, and a receiv- 
er device disposed in a driver room of the vehicle. Each 
pressure gauge wirelessly transmits a pressure signal 
to be received by the receiver device when the pressure 
in the corresponding pneumatic tire is not within a pre- 15 
determined normal operating pressure range. As such, 
the receiver device can alert the driver of the vehicle in 
the event of an abnormal tire pressure condition. 
[0003] However, the known tire pressure indicator on- 
ly permits inspection of the pressure condition in the 20 
pneumatic tire from the inside of the driver room of the 
vehicle while the vehicle power system is activated. 
There is thus a need to permit inspection of the pressure 
condition in the pneumatic tire from the outside of the 
vehicle without activating the vehicle power system. 25 
[0004] Therefore, the main object of the present in- 
vention is to provide an apparatus that includes a port- 
able display unit which permits inspection of the pres- 
sure condition in a pneumatic tire on a vehicle body from 
the outside of the vehicle body. 30 
[0005] Another object of the present invention is to 
provide an apparatus that permits inspection of the pres- 
sure condition in a pneumatic tire of a vehicle without 
the need for activating the vehicle power system. 
[0006] According to one aspect of the invention, an 35 
apparatus is used to detect pressure condition in a 
pneumatic tire on a vehicle body and comprises: 

a pressure gauge adapted to be mounted on the 
pneumatic tire, the pressure gauge including pres- 40 
sure sensing means for detecting pressure inside 
the pneumatic tire and for generating a pressure 
signal corresponding to the pressure inside the 
pneumatic tire, and first wireless transmitter means, 
connected to the pressure sensing means, for wire- 45 
lessly transmitting the pressure signal; 
a monitoring unit adapted to be disposed inside a 
driver room of the vehicle body, the monitoring unit 
including first wireless receiver means for wirelessly 
receiving the pressure signal transmitted by the first so 
wireless transmitter means, first indicator means for 
indicating the pressure condition in the pneumatic 
tire based on the pressure signal received by the 
first wireless receiver means, and second wireless 
transmitter means for wirelessly transmitting the 55 
pressure signal; and 

a portable display unit adapted to be taken out of 
the driver room of the vehicle body, the display unit 



including second wireless receiver means for wire- 
lessly receiving the pressure signal transmitted by 
the second wireless transmitter means, and second 
indicator means for indicating the pressure condi- 
tion in the pneumatic tire based on the pressure sig- 
nal received by the second wireless receiver 
means. 

[0007] Preferably each of the pressure gauge and the 
display unit is adapted to draw electric power from a re- 
spective battery cell. The monitoring unit is adapted to 
draw electric power from a power system on the vehicle 
body regardless of whether or not the power system is 
activated. 

[0008] According to another aspect of the invention, 
an apparatus is used to detect pressure condition in a 
pneumatic tire on a vehicle body, and comprises: 

a pressure gauge adapted to be mounted on the 
pneumatic tire, the pressure gauge including pres- 
sure sensing means for detecting pressure inside 
the pneumatic tire and for generating a pressure 
signal corresponding to the pressure inside the 
pneumatic tire, and wireless transmitter means, 
connected to the pressure sensing means, for wire- 
lessly transmitting the pressure signal; and 
a portable display unit adapted to be taken out of a 
driver room of the vehicle body, the display unit in- 
cluding wireless receiver means for wirelessly re- 
ceiving the pressure signal transmitted by the wire- 
less transmitter means of the pressure gauge, and 
indicator means for indicating the pressure condi- 
tion in the pneumatic tire based on the pressure sig- 
nal received by the wireless receiver means. 

[0009] Other features and advantages of the present 
invention will become apparent in the following detailed 
description of the preferred embodiments with reference 
to the accompanying drawings, of which: 

Figure 1 is a schematic view illustrating a vehicle 
that incorporates a set of pressure gauges and a 
monitoring unit of the first preferred embodiment of 
a pressure condition detecting apparatus according 
to the present invention; 

Figure 2 is a perspective view illustrating a portable 
display unit of the first preferred embodiment; 
Figure 3 is a schematic circuit block diagram of the 
first preferred embodiment; 

Figure 4 is a schematic circuit diagram of a pressure 
gauge of the first preferred embodiment; 
Figure 5 is a schematic circuit diagram of the mon- 
itoring unit of the first preferred embodiment; 
Figure 6 is a schematic circuit diagram of the port- 
able display unit of the first preferred embodiment; 
Figure 7 is a schematic circuit block diagram of the 
second preferred embodiment of a pressure condi- 
tion detecting apparatus according to the present 
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invention; 

Figure 8 is a schematic circuit diagram of a pressure 
gauge and a monitoring unit of the second preferred 
embodiment; 

Figure 9 is a schematic circuit block diagram of the 5 
third preferred embodiment of a pressure condition 
detecting apparatus according to the present inven- 
tion; 

Figure 1 0 is a schematic circuit block diagram of the 
fourth preferred embodiment of a pressure condi- 
tion detecting apparatus according to the present 
invention; and 

Figure 11 is a schematic circuit diagram of a pres- 
sure gauge of the fourth preferred embodiment. 

[0010] Referring to Figures 1 , 2 and 3, the first pre- 
ferred embodiment of a pressure condition detecting ap- 
paratus according to the present invention is shown to 
comprise a set of pressure gauges 1 , a monitoring unit 
2, and a portable display unit 3. Each of the pressure 
gauges 1 is adapted to be mounted inside a respective 
pneumatic tire 91 on a vehicle body 90. The monitoring 
unit 2 is adapted to be disposed inside a driver room of 
the vehicle body 90. The display unit 3 is adapted to be 
taken out of the driver room of the vehicle body 90 by 
the vehicle owner. 

[0011] Referring to Figures 3 and 4, each pressure 
gauge 1 includes a power source 1 1 , a pressure sensor 
12, a processor 13, and a wireless transmitter 14, such 
as a radio-frequency transmitter. The power source 11 , 
such as a battery cell, is connected to the processor 1 3, 
and supplies the electrical power required for operation 
of the pressure gauge 1 . The processor 1 3 is connected 
to the pressure sensor 12 and the wireless transmitter 
14, and controls the supply of electrical power thereto 
to minimize energy consumption. The pressure sensor 
12 is a solid state device and has an equivalent circuit 
in the form of a resistance bridge. The resistance of two 
of the resistors 121, 122 of the resistance bridge vary 
according to changes in the pressure condition inside 
the pneumatic tire 91 . The voltages across the variable 
resistors 121 , 1 22 serve as inputs to two analog-to-dig- 
ital (A/D) converters 123 , 124, respectively. The outputs 
of the A/D converters 123, 124 are connected to the 
processor 13. The processor 13 compares digital sig- 
nals received from the A/D converters 123, 124, and 
generates a pressure signal indicative of the pressure 
condition inside the pneumatic tire 9 1 . The pressure sig- 
nal modulates a carrier output of an oscillator circuit 1 41 
of the wireless transmitter 14 using knov/n frequency 
shift keying (FSK) oramplitude shift keying (ASK) tech- 
niques. The modulated carrier output, which is unique 
to the pressure gauge 1, is subsequently transmitted 
wirelessly via an antenna 142 of the wireless transmitter 
14. 

[0012] Referring to Figures 3 and 5, the monitoring 
unit 2 includes a power supplying unit 21 , a wireless re- 
ceiver 22, a processor 23, an indicator unit 24, a wireless 



4 

transmitter 25, and a control interface 26. The power 
supplying unit 21 is adapted to draw electric power from 
the vehicle power system (not shown) regardless of 
whether or not the vehicle power system is activated. 
The power supplying unit 21 is connected to the proc- 
essor 23, and supplies the electrical power required for 
operation of the monitoring unit 2. The processor 23 is 
connected to the wireless receiver 22, the indicator unit 
24, the wireless transmitter 25 and the control interface 
26, and controls the supply of electrical power thereto 
to minimize energy consumption. The wireless receiver 
22, such as a radio-frequency receiver, includes an an- 
tenna 221 for receiving the modulated carrier outputs 
transmitted by the pressure gauges 1 . The antenna 221 
is connected to a band pass filter 222, and the band pass 
filter 222 is connected to an amplifier 223 for amplifying 
the output signal of the band pass filter 222. The ampli- 
fier 223 is connected to a demodulator 224 for demod- 
ulating the output signal of the amplifier 223. The de- 
modulator 224 is connected to a low pass filter 225 to 
filter out undesired high frequency components. A com- 
parator 226 is connected to the low pass filter 225, and 
serves to shape the output of the low pass filter 225 to 
recover the desired tire pressure condition information. 
The processor 23 is connected to the comparator 226 
to receive the tire pressure condition information. Based 
on the tire pressure condition information received 
thereby, the processor 23 activates light emitting diodes 

241 of the indicator unit 24 to indicate the pressure con- 
dition in the pneumatic tires 91 . In a preferred implemen- 
tation, each of the light emitting diodes 241 is activated 
only upon detection that the corresponding pneumatic 
tire 91 has an abnormal pressure condition. In another 
preferred implementation, each of the light emitting di- 
odes 241 is designed to generate light of a first color, 
such as red, upon detection that the corresponding 
pneumatic tire 91 has an abnormal pressure condition, 
and to generate light of a second color, such as green, 
upon detection that the corresponding pneumatic tire 91 
has a normal pressure condition. The indicator unit 24 
can further include a liquid crystal display (LCD) device 

242 controlled by the processor 23 in order to indicate 
the exact pressure value in each of the pneumatic tires 
91 . The processor 23 further provides a pressure con- 
dition signal to the wireless transmitter 25, such as a 
radio-frequency transmitter. The pressure condition sig- 
nal contains information as to the pressure condition in 
each of the pneumatic tires 91 , and modulates a carrier 
output of an oscillator circuit 251 of the wireless trans- 
mitter 25. The modulated carrier output of the oscillator 
circuit 251 is subsequently transmitted wirelessly via an 
antenna 252 of the wireless transmitter 25. The control 
interface 26 is provided to control operation of the proc- 
essor 23. 

[0013] Referring to Figures 3 and 6, the display unit 3 
includes a power source 31 , a wireless transmitter 32, 
a wireless receiver 33, a processor 34, an indicator unit 
35, and a control interface 36. The power source 31, 
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such as a battery cell, is connected to the processor 34, 
and supplies the electrical power required for operation 
of the display unit 3. The processor 34 is connected to 
the wireless transmitter32, the wireless receiver33, the 
indicator unit 35 and the control interface 36, and con- 
trols the supply of electrical power thereto to minimize 
energy consumption. Upon detection by the processor 
34 that the wireless receiver 33 failed to receive the 
modulated carrier output from the monitoring unit 2 with- 
in a predetermined time period, the processor 34 gen- 
erates a request signal that is provided to the wireless 
transmitter 32. The wireless transmitter 32, such as a 
radio-frequency transmitter, includes an oscillatorcircuit 
321 and an antenna 322. The request signal modulates 
a carrieroutput of the oscillator circuit 321 , and the mod- 
ulated carrier output is transmitted wirelessly by the an- 
tenna 322 for reception by the wireless receiver 22 of 
the monitoring unit 2. When the processor 23 of the 
monitoring unit 2 receives the request signal from the 
wireless receiver 22, the processor 23 generates the 
pressure condition signal that is provided to and that is 
transmitted wirelessly by the wireless transmitter 25. 
The wireless receiver 33, such as a radio-frequency re- 
ceiver has an antenna 331 for receiving the wireless 
transmission from the monitoring unit 2. The antenna 
331 is connected to a band pass filter 332, and the band 
pass filter 332 is connected to an amplifier 333 for am- 
plifying the output signal of the band pass filter 332. The 
amplifier 333 is connected to a demodulator 334 for de- 
modulating the output signal of the amplifier 333. The 
demodulator 334 is connected to a low pass filter 335 
to filter out undesired high frequency components. A 
comparator 336 is connected to the low pass filter 335, 
and serves to shape the output of the low pass filter 335 
to recover the desired tire pressure condition informa- 
tion. The processor 34 is connected to the comparator 
336 to receive the tire pressure condition information. 
Based on the tire pressure condition information re- 
ceived thereby, the processor 34 activates the indicator 
unit 35. 

[0014] Referring once again to Figure 2, the various 
components of the display unit 3 are mounted inside a 
handheld housing 37. The indicator unit 35 includes a 
set of light emitting diodes 351 disposed on the surface 
of the housing 37 to indicate the pressure condition in 
the pneumatic tires 91 , respectively. In a preferred im- 
plementation, each of the light emitting diodes 351 is 
activated only upon detection that the corresponding 
pneumatic tire 91 has an abnormal pressure condition. 
In another preferred implementation, each of the light 
emitting diodes 351 is designed to generate light of a 
first color, such as red, upon detection that the corre- 
sponding pneumatic tire 91 has an abnormal pressure 
condition, and to generate light of a second color, such 
as green, upon detection that the corresponding pneu- 
matic tire 91 has a normal pressure condition. The indi- 
cator unit 35 can further include a liquid crystal display 
(LCD) device (not shown) controlled by the processor 



34 in order to indicate the exact pressure value in each 
of the pneumatic tires 91 . 

[0015] Referring once again to Figures 3 and 6 ; the 
control interface 36 is provided to control operation of 

5 the processor 34. For example, in a condition where the 
monitoring unit 2 does not automatically and periodically 
transmit the pressure condition signal, or where the dis- 
play unit 3 fails to receive the pressure condition signal 
from the monitoring unit 2 within the predetermined time 

10 period, the control interface 36 can be operated to ena- 
ble the processor 34 to generate the aforesaid request 
signal that is provided to the wireless transmitter 32. It 
is to be understood that the display unit 3 need not trans- 
mit the request signal in case the monitoring unit 2 pe- 

15 riodically and automatically transmits the pressure con- 
dition signal. 

[0016] Referring to Figures 7 and 8 : the second pre- 
ferred embodiment of a pressure condition detecting ap- 
paratus according to the present invention is shown to 

20 also comprise a set of pressure gauges 4 (only one is 
shown), a monitoring unit 5, and a portable display unit 
6. The main difference between the first and second pre- 
ferred embodiment resides in the manner pressure sig- 
nals from the pressure gauges 4 are transmitted to the 

25 monitoring unit 5. As to how the pressure condition sig- 
nal from the monitoring unit 5 is transmitted to and is 
processed by the display unit 6, the manner as such is 
similar to that in the first preferred embodiment and will 
not be described hereinafter for the sake of brevity. 

30 [0017] Each pressure gauge 4 includes a power 
source 41 , a pressure sensor 42, a processor 43, and 
a wireless transmitter in the form of a first sensing coil 
44. The power source 41 , such as a battery cell, is con- 
nected to the processor 43, and supplies the electrical 

35 power required for operation of the pressure gauge 4. 
The processor 43 is connected to the pressure sensor 
42 and the first sensing coil 44, and controls the supply 
of electrical power thereto to minimize energy consump- 
tion. Like the pressure sensor 1 2 of the pressure gauge 

40 1 of the previous embodiment, the pressure sensor 42 
is a solid state device, and has an equivalent circuit in 
the form of a resistance bridge with two variable resis- 
tors 421 , 422. The voltages across the variable resistors 
421 , 422 serve as inputs to two comparators 423, 424, 

4 $ respectively. The outputs of the comparators 423, 424 
are connected to the processor 43. The processor 43 
compares the output signals from the comparators 423, 
424, and generates a pressure signal indicative of the 
pressure condition inside the corresponding pneumatic 

50 tire. The pressure signal is supplied to the first sensing 
coil 44. 

[0018] The monitoring unit 5 includes a powersupply- 
ing unit 51 , a plurality of second sensing coils 52 (only 
one is shown), a plurality of recovery circuits 53 (only 
55 one is shown), a processor 54, an indicator unit 55, a 
wireless transmitter 56 and a wireless receiver 57. The 
power supplying unit 51 is adapted to draw electric pow- 
er from the vehicle power system (not shown) regard- 
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less of whether or not the vehicle power system is acti- 
vated. The power supplying unit 51 is connected to the 
processor 54, and supplies the electrical power required 
for operation of the monitoring unit 5. The processor 54 
is connected to the second sensing coils 52, the recov- 
ery circuits 53 : the indicator unit 55, the wireless trans- 
mitter 56 and the wireless receiver 57, and controls the 
supply of electrical power thereto to minimize energy 
consumption. Each of the second sensing coils 52 is 
adapted to be mounted on the vehicle body (not shown) 
adjacent to a respective one of the pneumatic tires (not 
shown) . Each of the second sensing coil 52 functions 
as a wireless receiver, and co-acts with the first sensing 
coil 46 of the pressure gauge 4 in the respective one of 
the pneumatic tires by virtue of mutual resonance for 
inducing the pressure signal from the first sensing coil 
46 to the second sensing coil 52 as the pressure gauge 
4 is moved so as to be proximate to the second sensing 
coil 52 due to rotation of the pneumatic lire relative to 
the vehicle body. Each of the recovery circuits 53 is con- 
nected to a respective one of the second sensing coils 
52, and recovers the desired pressure condition infor- 
mation from the pressure signal that was induced in the 
respective second sensing coil 52. The processor 54 is 
connected to the recovery circuits 53 to receive the tire 
pressure condition information therefrom. Based on the 
tire pressure condition information received thereby, the 
processor 54 activates light emitting diodes 551 of the 
indicator unit 55 to indicate the pressure condition in the 
pneumatic tires. In a preferred implementation, each of 
the light emitting diodes 551 is activated only upon de- 
tection that the corresponding pneumatic tire has an ab- 
normal pressure condition. In another preferred imple- 
mentation, each of the light emitting diodes 551 is de- 
signed to generate light of a first color, such as red, upon 
detection that the corresponding pneumatic tire has an 
abnormal pressure condition, and to generate light of a 
second color, such as green, upon detection that the 
corresponding pneumatic tire has a normal pressure 
condition . The processor 54 further provides a pressure 
condition signal to the wireless transmitter 56, such as 
a radio-frequency transmitter. The pressure condition 
signal contains information as to the pressure condition 
in each of the pneumatic tires, and modulates a carrier 
of the wireless transmitter 56. The modulated carrier is 
transmitted subsequently by the wireless transmitter 56 
for reception by the display unit 6. The wireless receiver 
57, such as a radio-frequency receiver, is connected to 
the processor 54, and receives request signals trans- 
mitted by the display unit 6 in a manner similar to that 
of the wireless receiver 22 of the monitoring unit 2 of the 
previous embodiment. 

[0019] Figure 9 illustrates the third preferred embod- 
iment of a pressure condition detecting apparatus ac- 
cording to the present invention. Unlike the second pre- 
ferred embodiment, each of a set of pressure gauges 4* 
(only one is shown) includes a conventional mechanical 
pressure sensing member 45 connected to a first sens- 



ing coil 44. Upon detection by the pressure sensing 
member 45 thatthe pressure within the respective pneu- 
matic tire does not fall within the normal operating pres- 
sure range, the pressure sensing member 45 generates 
5 a corresponding pressure signal that is supplied to the 
first sensing coil 44. The pressure signal is subsequently 
induced to the corresponding second sensing coil 52 of 
the monitoring unit 5 in a manner similar to that in the 
second preferred embodiment. 
w [0020] The fourth preferred embodiment of a pressure 
condition detecting apparatus according to the present 
invention is shown in Figures 1 0 and 11 . Unlike the pre- 
vious embodiments, the pressure condition detecting 
apparatus of this embodiment only comprises a set of 
*5 pressure gauges 7 (only one is shown) and a portable 
display unit 8. A monitoring unit similar to that of the pre- 
vious embodiments is not in use. 
[0021 ] Like the first preferred embodiment, each pres- 
sure gauge 7 includes a power source 71 , a pressure 
sensor 72. a processor 73, and a wireless transmitter 

74, all of which operate in a manner similar to the pres- 
sure gauge 1 shown in Figure 4. However, unlike the 
pressure gauge 1 of the first preferred embodiment, the 
pressure gauge 7 further includes a wireless receiver 

75, such as a radio -frequency receiver. The wireless re- 
ceiver 75 is connected to the processor 73, and receives 
request signals transmitted by the display unit 8. When 
the processor 73 receives the request signal from the 
wireless receiver 75, the processor 73 generates the 
pressure signal that is provided to and that is transmitted 
wirelessly by the wireless transmitter 74 for reception by 
the display unit 8. It is to be understood that the display 
unit 8 need not transmit the request signal in case the 
pressure gauges 7 periodically and automatically trans- 
mit the pressure signal. 

[0022] It has thus been shown that the pressure con- 
dition detecting apparatus of this invention permits in- 
spection of the pressure condition in the pneumatic tires 
of a vehicle from the outside of the vehicle with the use 
of a portable display unit and without the need for acti- 
vating the power system of the vehicle. The objects of 
the invention are thus met. 



45 Claims 

1. An apparatus for detecting pressure condition in a 
pneumatic tire (91 ) on a vehicle body (90), including 
a pressure gauge (1,4, 4') adapted to be mounted 
50 on the pneumatic tire (91 ), and a monitoring unit (2, 

5) adapted to be disposed inside a driver room of 
the vehicle body (90), characterized by: 

the pressure gauge (1 , 4, 4') including pressure 
55 sensing means (12, 42, 45) for detecting pres- 

sure inside the pneumatic tire (91 ) and for gen- 
erating a pressure signal corresponding to the 
pressure inside the pneumatic tire (91), and 
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first wireless transmitter means (14, 44), con- 
nected to the pressure sensing means (12, 42, 
45).. for wirelessly transmitting the pressure sig- 
nal; 

the monitoring unit (2, 5) including first wireless 
receiver means (22, 52) for wirelessly receiving 
the pressure signal transmitted by the first wire- 
less transmitter means (14, 44), first indicator 
means (24, 55) for indicating the pressure con- 
dition in the pneumatic tire (91) based on the 
pressure signal received by the first wireless re- 
ceiver means (22, 52), and second wireless 
transmitter means (25, 56) for wirelessly trans- 
mitting the pressure signal; and 
a portable display unit (3, 6) adapted to be tak- 
en out of the driver room of the vehicle body 
(90), the display unit (3, 6) including second 
wireless receiver means (33) for wirelessly re- 
ceiving the pressure signal transmitted by the 
second wireless transmitter means (25, 56), 
and second indicator means (35) for indicating 
the pressure condition in the pneumatic tire (91 ) 
based on the pressure signal received by the 
second wireless receiver means (33). 

2. The apparatus of Claim 1 , characterized in that the 
display unit (3) further includes third wireless trans- 
mitter means (32) operable for wirelessly transmit- 
ting a request signal to the first wireless receiver 
means (22) of the monitoring unit (2), the second 
wireless transmitter means (25) of the monitoring 
unit (2) being configured to wirelessly transmit the 
pressure signal when the first wireless receiver 
means (22) receives the request signal. 

3. The apparatus of Claim 2, further characterized in 
that the third wireless transmitter means (32) is con- 
figured to transmit the request signal periodically. 

4. The apparatus of Claim 1 or claim 2, wherein the 
second wireless transmitter means (25, 56) is con- 
figured to transmit the pressure signal periodically. 

5. Apparatus according to any of the preceding claims, 
wherein each of the first and second wireless trans- 
mitter means (14, 25) includes a radio-frequency 
transmitter, and each of the first and second wire- 
less receiver means (22, 33) includes a radio-fre- 
quency receiver. 

6. Apparatus according to any of the preceding claims, 
wherein the first wireless transmitter means (44) in- 
cludes a first sensing coil, and the first wireless re- 
ceiver means (52) includes a second sensing coil 
adapted to be mounted on the vehicle body (90) ad- 
jacent to the pneumatic tire (91) , the second sens- 
ing coil co-acting with the first sensing coil by virtue 
of mutual resonance for inducing the pressure sig- 



10 

nal from the first sensing coil to the second sensing 
coil as the pressure gauge (4, 4') is moved so as to 
be proximate to the second sensing coil due to ro- 
tation of the pneumatic tire (91) relative to the vehi- 
5 clebody(90). 

7. Apparatus according to any of the preceding claims, 
wherein each of the pressure gauge (1,4, 4') and 
the display unit (3, 6) is adapted to draw electric 

10 power from a respective battery cell (11, 31). 

8. Apparatus according to any of the preceding claims, 
wherein the monitoring unit (2, 5) is adapted to draw 
electric power from a power system on the vehicle 

15 body (90) regardless of whether or not the power 
system is activated. 

9. An apparatus for detecting pressure condition in a 
pneumatic tire (9 1 ) on a vehicle body (90), including 

20 a pressure gauge (7) adapted to be mounted on the 

pneumatic tire (91), characterized by: 

the pressure gauge (7) including pressure 
sensing means (72) for detecting pressure in- 

25 side the pneumatic tire (91 ) and for generating 

a pressure signal corresponding to the pres- 
sure inside the pneumatic tire (91), and first 
wireless transmitter means (74), connected to 
the pressure sensing means (72), for wirelessly 

30 transmitting the pressure signal; and 

a portable display unit (8) adapted to be taken 
out of a driver room of the vehicle body (90), 
the display unit (8) including first wireless re- 
ceiver means for wirelessly receiving the pres- 

35 sure signal transmitted by the first wireless 

transmitter means (74), and indicator means for 
indicating the pressure condition in the pneu- 
matic tire (91 ) based on the pressure signal re- 
ceived by the first wireless receiver means. 

40 

10. The apparatus of Claim 9, characterized in that the 
display unit (8) further includes second wireless 
transmitter means operable for wirelessly transmit- 
ting a request signal, and the pressure gauge fur- 

45 ther includes second wireless receiver means (75) 
for receiving the request signal, the first wireless 
transmitter means (74) of the pressure gauge (7) 
being configured to wirelessly transmit the request 
signal when the second wireless receiver means re- 

50 ceives the request signal. 

11. The apparatus of Claim 10, further characterized in 
that the second wireless transmitter means is con- 
figured to transmit the request signal periodically. 

55 

1 2. Apparatus according to any of claims 9 to 1 1 , where- 
in the first wireless transmitter means (74) is con- 
figured to transmit the pressure signal periodically. 
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13. Apparatus according to any of claims 9 to 12, 
wherein the first wireless transmitter means (74) in- 
cludes a radio-frequency transmitter, and the first 
wireless receiver means includes a radio-frequency 
receiver. 5 

14. Apparatus according to any of claims 9 to 13, 
wherein each of the pressure gauge (7) and the dis- 
play unit (8) is adapted to draw electric power from 

a respective battery cell (71 ). w 
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